Oestradiol receptors in human uteri were measured by the uptake-competition technique with tissue slices and by agar gel electrophoresis of soluble cytoplasmic oestradiol receptor complexes. The concentration of spare receptor was found to be markedly higher during the proliferative phase as compared to the secretory phase of the cycle and was inversely correlated to the concentrations of free oestrogen in the blood.
It is generally accepted that oestradiol requires binding to specific receptors in the target organ in order to exert its full biological activities. At present, a two-step mechanism of oestradiol fixation is proposed involving two different proteins (Gorski et al. 1968; Jensen et al. 1968 Jensen et al. , 1971 Jungblut et al. 1967 Jungblut et al. , 1970 Hertogh et al. 1971) . After the presence of specific oestrogen receptors had been demonstrated in human uterine tissue by Wyss et al. (1968) , Meister et al. (1970) , Wagner (1970, personal communication) , Hähnel (1971) , it was of interest to study whether the oestradiol binding capacity of the uterus varies at different stages of the menstrual cycle and during the postmenopausal period in relation to the plasma concentrations of endogenous oestrogen or of administered oestrogenic substances. It was hoped that the results of this study would provide guide lines for the characterization of target organ tumours by the assay of spare receptors.
MATERIAL AND METHODS Chemicals
[6,7-3H]17jS-oestradiol (spec. act. 48 Ci/mM) and [2,4,6,7-3H] 17^-oestradiol (spec, act. 100 Ci/mM) were purchased from New England Nuclear Corp., Boston Receptor assay by the uptake-competition technique Uptake control: 14 tissue slices (5-10 mm in diameter) were incubated and stirred magnetically in 200 ml of a 10"10 M solution of [6,7-3H] 17/?-oestradiol in Krebs-Ringer NaHCO3~0.1% glucose buffer at 37°C. Uptake-competition: same conditions as in uptake control but with the addition of 10~5 M Nafoxidine. (Substance dissolved in 0.5 ml glycerol, the same amount of glycerol was added to the uptake control).
Two tissue slices were removed from the incubation flasks at 15 min intervals (as indicated in Fig. 1 ), washed in cold buffer for 3 min, dried on filter paper, lyophilized and 2-3 mg aliquots were ashed in an oxygen atmosphere according to the procedure of Maurer (1968) . After cooling the counting vials in a methanol-dry ice bath, the condensed tritiated water was dissolved in 10 ml of the scintillation fluid according to Hayes (1963) [6,7-3H] 17/?-oestradiol was added to both samples to a final concentration of IO"9 M, and incubated for 120 min at 2°C. At the end of the incubation period, aliquots of both samples were subjected to gel electrophoresis.
Agar gel electrophoresis
The gel electrophoresis was performed according to the technique of Wagner (1970) . Gel layers were prepared on a 85 X 100 mm glass slide with a 1 % agar solution (0.05 µ Michaelis buffer, pH 8.2). In the centre line of the gel plate, wells of 3.5 mm diameter were punched out and 20 µ\ aliquots of the labelled extracts were applied. The distance between wells was 3.5 mm and three wells were charged with material from one specimen. The prepared gel plates were then placed on a teflon coated brass plate within an airtight electrophoresis chamber (constructed at the Max-PlanckInstitut für Zellbiologie, Wilhelmshaven, Germany). The plate was cooled to 1°C with methanol using a cryostat (Colora Messtechnik, Lorch, Germany). Electrophoresis was carried out for 90 min at 110 m.A/300 V. After the run, the gel was divided lengthwise (3 wells per strip) and then cut into 3 mm wide sections. Radioactivity was eluted from the strips with scintillation fluid according to Hayes (1963) Ouchterlony (1949) as modified by Mancini et al. (1965) and Augustin Se Hayward (1957) b) Sample preparation.
-1 ml of plasma was extracted twice with 10 ml of diethyl ether. The ether phases were transferred into another glass tube and the extract was dried under an air jet in a water bath at 38°C. The residue was re-dissolved in 0.6 ml phosphate buffered saline (9 g NaCl and 1 g NaN3 were dissolved in 1000 ml 0.1 M phosphate buffer, pH 6.9). A 0.5 ml aliquot was taken for the assay. c) Radioimmunoassay.
Each assay was performed in duplicate. Samples and oestra¬ diol standards (20 to 1000 pg) were extracted and re-dissolved in phosphate buffered saline. 0.5 ml was added to assay tubes, followed by 0.2 ml 0.1 % gelatine, 0.1 ml (15 pg) [2,4,6,7-3H] oestradiol and 0.1 ml antiserum. All dilutions were made with phosphate buffered saline. After 2 h incubation at 4°C, bound and free tracer were separated by addition of 0.5 ml of gelatine-dextran-charcoal suspension (0. The within assay precision (coefficient of variation) was ± 10.6 %. 10 replicate determinations of samples of 250 pg/ml were carried out. Between-assay precision was determined by carrying a sample from a low level pool (80 pg/ml) and from a high level pool (620 pg/ml) through 5 assays. The coefficient of variation for the first sample was ± 18.6% and for the second ± 9.8%. e) Recovery. ( < 0.001) for the endometrium but myometrium specimens also displayed the same tendency (P < 0.5).
In a further series of 347 cases, we determined the oestradiol binding using the gel electrophoresis technique, a more specific and sensitive method (Wagner 1970 (Maass et al. 1972 ) and also holds true for carcinoma of the uterus as has been shown in this study.
